Nine new (+)-dehydroabietylimidazolium salts were synthesised and studied as chiral solvating agents for a number of different 8 racemic aromatic and nonaromatic carboxylate salts. These cationic chiral solvating agents resolve racemic ionic analytes better 9 than non-ionic ones. Bis(dehydroabietylimidazolium) bis(trifluoromethanesulfonimide) gave the best discrimination for the 10 enantiomers of carboxylate salts. Its resolution behaviour was studied by an NMR titration experiment, which indicated 1:1 11 complexation with the racemic analyte. The dehydroabietylimidazolium salts were also useful in enantiomeric excess (ee) 12 determinations, and for the recognition of chirality of racemic aromatic and non-aromatic -substituted carboxylic acids.
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collected by filtration and washed with hexane (30.0 cm 3 ). (+)-Dehydroabietylamine ethanoate was recrystallised from methanol.
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(+)-Dehydroabietylamine ethanoate (21.0 g) was dissolved in hot water and 10% aqueous NaOH solution (28.0 cm 3 ) was added.
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(+)-Dehydroabietylamine was extracted with diethyl ether (50.0 cm 3 ) and the organic phase was washed with water until neutral, 85 and then dried over anhydrous sodium sulfate. The solvent was evaporated, and the resultant (+)-dehydroabietylamine was dried 86 under vacuum to yield a white solid; yield 37.0 g, 88.2%; m.p. 44.2 °C (lit. 44-45 °C) 16 ; [] 22 D +44.3480 (c = 10.0 mg/cm 3 , 87 CHCl3); 1 H NMR (500 MHz, CDCl3)  ppm 0.89 (s, 3H, CH3), 1.22 (s, 3H, CH3), 1.22 (d, J = 7.0 Hz, 6H, 2×CH3), 1.33 (m, 2H, 88 CH2), 1.39 (m, 1H, CHH), 1.52 (dd, J = -11.8, 3.3 Hz, 1H, CH), 1.69 (m, 2H, CH2), 1.74 (m, 2H, CH2), 2.30 (dt, J = -13.1, 1.7 Hz, 89 1H, CHH), 2.40 (d, J= -13.5 Hz, 1H, CHH), 2.61 (d, J = -13.5 Hz, 1H, CHH), 2.82 (sep. J = 7.0 Hz, CH), 2.88 (m, 2H, CH2), 6.89 90 (d, J = 1.9 Hz, 1H, CHAr), 7.00 (dd, J = 8.1, 1.9 Hz, 1H, CHAr), 7.18 (d, J = 8.1 Hz, 1H, CHAr); 13 
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Synthesis of 1-dehydroabietylimidazole (1a) (+)-Dehydroabietylamine (5.0 g, 17.54 mmol, 1.0 eq) was dissolved in 2-propanol 95 (10.0 cm 3 ) and 25% aqueous ammonium hydroxide solution (2.70 cm 3 , 17.54 mmol, 1.0 eq) was added. A mixture of a 40% 96 aqueous solution of glyoxal (2.17 cm 3 , 18.94 mmol, 1.08 eq) and 35% aqueous solution of formaldehyde (1.49 cm 3 , 18.94 mmol, 97 1.08 eq) in 2-propanol (20.0 cm 3 ) was added dropwise to the reaction mixture which was kept at 80 °C for 4 h and left to stir at 98 room temperature overnight. Water (20.0 cm 3 ) was added to the reaction mixture, which was then extracted with diethyl ether 99 (40.0 cm 3 ). The organic phase was washed with water until neutral and dried over anhydrous magnesium sulfate. The organic 100 phase was filtered and the solvent evaporated; the crude product was dried under vacuum, and recrystallised from a diethyl ether-101 pentane mixture. Yield 2.5 g, 41.7%; white solid; m.p. 107.6 °C; [ 
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Synthesis of 1-(+)-dehydroabietylimidazolium bis{(trifluoromethyl)sulfonyl}amide) (1b). Bistriflamidic acid (80 mg, 2.97 111 mM, 1.0 eq) was added to compound 1a (0.10 g, 2.97 mmol, 1.0 eq) in dichloromethane (0.5 cm 3 ) at 0 °C. After stirring the 112 reaction mixture for 1 h at room temperature, water (3.0 cm 3 ) was added, two layers separated, and the organic phase was washed 113 with water (3×2.0 cm 3 ). The organic solvent was evaporated and product dried in vacuum. Yield 0.18 g, 96.8%; amorphous solid 
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J= 1.9 Hz, 1H, CHAr), 6.99 (dd, J= 8.1, 1.9 Hz, 1H, CHAr), 7.13 (d, J = 8.1 Hz, 1H, CHAr), 7.14 (t, J = 1.5 Hz, 1H, CHim), 7.33 (t, J 119 = 1.5 Hz, 1H, CHim), 8.40 (t, J = 1.5 Hz, 1H, CHim); 13 (Table 1 and Fig. 1 ), the chiral solvating 272 agents 1b-4c resolved the enantiomers of 6 very efficiently (11.4-49.9 Hz). The best results were obtained with 2c (0.11 ppm, 49.8
273
Hz). Also the enantiomers of 5 were resolved, but with a  less than that with 6. Only 1a gave notably better discrimination for 5 274 (19.3 Hz) compared to 1b-4c (0.88-7.0 Hz). This indicates that resolution using 1b-4c is highly dependent on the ionic nature of 275 the guest and vice versa in the case of 5. Although ionic hosts (1b-3b and 4c) were able to discriminate 5, the neutral 1a failed to 276 discriminate 6, making the ionic chiral solvating agents more versatile than a neutral one as the former also discriminate neutral 277 species. For 6 and 5,  was found to be larger in the 19 F NMR spectra than in the 1 H NMR spectra. The ionic 1b-4c gave larger 278 resolutions in 1 H NMR spectra in the case of 5 compared to 6. This may be due to a different host-guest complex structure formed 279 between the neutral guest and the ionic host, compared to situation when both are ionic. The increase of chiral solvating agent 280 concentration to 2.0 eq. did not cause a significant increase in (~ 0.0-8.0 Hz). Also, in some cases (1b, 2c, 3b and 4c) , the 281 resolution was decreased due to an increased host concentration.
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To determine which features affect the resolution of 5 and 6 by an ionic host (1b-4c), the effect of the structure of the cation 291 and its counter anion were examined. The discrimination of enantiomers of 6 was enhanced by a bulky chiral substituent on the 292 imidazolium N-3, an aromatic ionic unit and an anion with a more delocalised charge ([NTf2]vs. Cl -). In the case of 5, resolution 293 was enhanced by a bulky substituent at the N-3 site, a non-aromatic ionic unit and an anion with a more localised charge (Clvs.
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[BF4] -). For example, 1b, lacking a substituent at N-3, resolves the enantiomers of 6 less efficiently than 4c, which has a benzyl 295 1 H% NMR% group as the N-3 substituent. This indicates that the presence and nature of an imidazolium N-3 substituent is important for the 296 resolution. When comparing 4a-c with 3a,b and 2a-c, where the imidazolium nucleus carries two (+)-dehydroabietyl groups, the 297 discrimination is distinctly improved. An additional contribution to binding comes from hydrophobic and - stacking effects due 298 to the substituents on the imidazolium unit. This can be seen from the simplified models in Figure 2 , illustrating a tentative 299 complex structure. On comparing 3a,b and 2a-c, it is clearly seen that the aromaticity of the ionic centre has a beneficial influence 300 on  (e.g. 2c vs 3b). Similar behaviour was noted with 5, and also in this case a bulky side chain at N-3 enhanced the resolution.
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The non-aromatic ionic centre (3a, 7.0 Hz) was noted to give a better resolution for 5 than for an aromatic one (2a-2c, 1.0-5.0 Hz).
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No explicit counter anion effects on the discrimination of molecular guests could be seen. In a 1:1 stoichiometry, [NTf2] -(2c, 303 3b and 4c) gave the best resolution, as non-hydrogen-bonding anions (such as [NTf2] -) allow bonding between the host and the 304 carboxylate to occur more efficiently due to its 'loose' association with the host cation. However, when the concentration was 305 increased, [BF4]gave slightly better results in the case of 3a and 4a. This phenomenon may be due to aggregation between the 306 host and guest due to the increased concentration of host. In the case of 5, the effect of a counter anion was also noted, although in 307 this case the delocalisation of charge in the anion did not seem to increase resolution. An anion with a more localised charge 308 favoured resolution, and among those the size of anion (Clvs.
[BF4] -) seemed to play a crucial role.
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As 2c gave the best resolution (49.9 Hz), its enantiomeric discrimination power was further investigated by titration to find the 310 optimum conditions for complexation. It is important to establish the structure of the complex in order to evaluate how much chiral 311 solvating agent will be needed for optimal resolution. It also helps to evaluate if it is practical to increase the amount of host over 312 the stoichiometric amount. A guest solution of 6 (0.5 cm 3 , 2.0 mM) was measured into an NMR tube and titrated with 0.5 mm 3 313 doses of a host solution of 2c (46.6 mM). Figures 3A and 4 show the chemical shifts of S and R enantiomers as a function of host 314 concentration. Also, the change in the chemical shifts of enantiomers was determined ( Fig. 3B ) from the titration experiment. The
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 was not large enough in 1 H NMR spectra (Fig. 4) 
